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FORE WORD 


This investigation and report was made under authority of Section 
206 of the Appalachian Regional Development Act of 1965. The work 
was a joint effort of the Economic Research Service, Forest Ser= 
vice, and Soil Conservation Service of the U. S. Department of 
Agriculture. 


The Federal Valley Watershea was selected because of known water 
and land resource problems preventing or hindering the economic 
growth and development of the area. The study investigated solu=- 
tions to these problems and means for full potential development 
of water and land resources. Selection of this watershed was 
discussed and approved by the participating agencies in the 
Appalachian \vater Resource Survey and the Ohio Department of 
Natural Resources, 


In accordance with the Plan of Survey for the Development of \’ater 
Resources in Appalachia, this report will be reviewed and commented 
on by agencies in the U. S. Department of Interior; Office of 
Appalachian Studies, U. S. Army Corps of Engineers; and the Ohio 
Department of Natural Resources. This review procedure will help 
insure the coordinated and orderly conservation, development, use, 
and management of water and land resources, 
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THE WATERSHED IN BRIEF 


Federal Creek originafes in west central Morgan County and 
flows in @ southeasterly direction into Athens County to its cone 
fluence with the Hocking River approxiniately twelve miles east of 
Athens, Ohio, The village of Amesville, with a population of about 
275, is the larcest in the watershed. Smaller villages include 
Sharpsburg, Joy, and Broaavell. 


Federal Valley Watershed is approximately 18 miles long and 
& miles wide, with a total area of about 92,740 acres, or 145 
square miles. [tf consists of about 54,810 acres in Athens County, 
31,440 acres in Nwiorgan County, and 6,490 acres in Viashington County. 
The watershed is approximately 12 percent of the Hocking River sub= 
basin, Highway US-50A, an east-vest alternate for US=50, bisects 
the watershed. This alternate route runs cenerally eest from US 
Route 33 (north of Athens) to Marietta, Ohio. 


The watershed lies in the East and Central General Farming and 
Forest Land Resource Region and the Cenfral Allegheny Plateau Land 
Resource Area. 


An estimated 85 to 95 percent of the soils in the watershed 
are upland soils developed on parent materiais comprised of varying 
mixtures of acid and calcareous clay shales, |imestones, sandstones, 
and siltstones. The maiority of the upland soils are on benchy hill- 
sides with slopes ranging from !2 to over 40 percent. These soils 
are in the Ramsey, Gilpin, Weikert and Brooke series on steeper slopes 
and the Upphur, Summitville, Guernsey, \/estmoreland, Vandalia and 
Vioolper series on the more moderate slopes of the benches. They are 
wel! to moderately well drained, strongly acid to near neutral, range 
from shallow fo deep, and most are very erosive if unprotected. Slips 
(mass movements of earth materials) are common, resulting in irreg- 
ular fopography in many places. Soils on the generally narrow ridge= 
tops are in the Coolvilie, VJoodsfield, Upshur, Tilsit, Guernsey, and 
lellston series. Slopes range from 2 to |I5 percent. 


An estimated 3,000 acres of bottomland soils are mostty in the 
Senecaville, Moshannon, and Linside series. These soils are moder-— 
ate fo well drained, quite productive, but subject to flooding. ost 
of the flood plain is saucer=shaped, i.e., relatively flat with 
sharply rising sides, 


Terrace soils are limited in extent and are mostly in fhe Mark- 
land and Vincent series. 


Elevations range from 600 feet at the mouth of Federal Creek fo 
1,000 feet on the higher hills scattered over the watershed. 


Present land use in the watershed is as follows: 28 percent 
cropiand, 37 percent pasture, 32 percent woodland, and 3 percent in 
other uses. By I°60O land use is expected to be 29 percent cropland, 
53 percent pasture, 34 percent woodland, and 4 percent in other uses. 
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Most of the forest fand is privately owned, The State of Chio 
owns 320 acres in Gifford State Forest and Wolf Creek \ildlife Area. 
The Federal Government owns 315 acres in Wayne National Forest, The 
forest land is predominantly hardwood, /tost of the soils have a high 
potential for growing timber. Principal types are mixed hardwood ana 
black ash-elm-red maple, Associated species are red oaks, sugar maple, 
yellow poplar, white oak, black locust, ash, elm, and red maple, The 
pines are Virginia, pitch, and short leaf. 4 market exists for fire 
wood, posts, pulp wood, and sav logs. 


The principal agricultural econcmic activity in the watershed 
is smal! general farming. "Other=-than-farm income" is 30 percent 
creater than sales of all farm products. Stishtly over half of the 
farm operators work off=-the-farm {00 days or more per year. 


in IS64 the average size farm was 160 acres, an increase of © per= 
cent since I¢5°9, Value of land and buildings for the average farm is 
about $15,800, or $C& per acre. This represents an increase since 
1o5° of 65 and 44 percent respectivety. Value of all farm products 
sold averagad only $2,600 per farm in 1964 but that still was an in- 
crease of 7 percent in five years. Livestock and livestock products 
make up CO percent of the agricultural receipts. 


Coal strip mining operations within the watershed yielded 30,000 
fons during the {2=month period prior to October |, 1966 according to 
the Ohio Division of fMiines. There are numerous gas and of! wells many 
of which are in the flood olain. 


WATERSHED PROBLEMS AND NEEDS 
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loodvater Damaces 
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Total annual floodwater damage to crons and pasture is estimated 
to be $34,970, Other agriculture floodvater damage is estimated at 
$4,250 annually. Approximately 2,820 acres of flood plain are subdject 
to flooding by a 100-year frequency flood. Land use in the flood plain 
consists of: croplanc, 73 percent; pasture, 20 percent; woodland, 5 ~ 
percent; and other, 2 percent. 


Estimated everace annual urban damages amount to £9,400 in Ames= 
ville, and $270 in Sharpsburg. Part of Amesville floods frequently, 
A flood in 1965 resulted in extensive darnages in Amesville and Sharps- 
burg. A study of the storm indicates a probability of recurrence to 
be once in |00 years, Protection against such a storm would be desir- 
able. 


Annual damage fo roads and bridges in the watershed is about 
$15,930. Total damages include indirect damages of IO percent of 
agricultural damages and !5 percent of urban and transportation dai 
ages. See Table | for a listing of direct camages. 
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A very small part of the flood plain, adjacent to streams with 
steeper gradients, is subject to severe scouring. 


There is moderate erosion of cropland and pastures taking place. 
Water=<borne seviment contributes to damage in the flood plain areas. 


Improper land use and abuse of forest land has left it in a 
generally poor hydrologic condition. This condition contributes to 
excessive runoff resultina in erosion, sediment production, and an 
increase in frequency of flooding. Since 32 percent of the watershed 
is forest land, improvement of the hydrologic condition is a major 
wetershed need. 


Agricultural \/afer Managemen 


An estimated 25 nercent of the flood plain consists of poorly 
and somewhat poorly drained soils which need tile and/or surface 
drainage for optimum crop and pasture production, Reduction of flood= 
ing and some channel! improvement would make this drainage economical ly 
feasible. Generally, existing channels provide adequate clearance for 
tile outlets. There is no apparent need for irrigation water. Water 
for livestock and general farm use can be met through present programs. 


Non-Agricultural Vater Management 


The village of Amesville has been seeking a solution to its mu- 
nicipal water supply problems since 1945. Village officials have 
been advised by the Ohio Division of \’ater that the answer is sur- 
face water storage. The present supply of well water is limited and 
additional wells are not practical because of highly mineralized 
ground water. 


VWlater=related recreation facilities are extremely limited in this 
area of Ohio. Anticipated use of these facilities would provide eco= 
nomic enhancement within the watershed and to the adjacent towns and 
villages. 


Public fishing within the watershed is limited to stream fishing. 
Most fishing is done below the junction of Sharp's Fork and Federal 
Creek, Early spring catches consist of smalfmouth bass, channel cat= 
fish and shovel<head catfish. Summertime fishing is generally poor 
and is confined to pools on the main stem. Upstream and tributary 
fishing is limited by the intermittent nature of the streams with the 
resultant poor minnow production, 


The USD! Federal \Water Pollution Control] Administration has re= 
ported the following: “The main stem of Federal Creek is periodically 
polluted by acid mine drainage, while its tributaries are affected to 
varying degrees, Also there is some indication of periodic high fac= 
tional concentrations. However, this is localized and can be corrected 
by proper sewage treatment practices", 


At tw or od theant be aa pane ‘ie arene 


poet oe orever ot toeidue 


eos to prt tet moitiees be ‘panreena 90 por enone pono n Be) 
2691S. Nisha bool’ adit at epemab ot Lediihtning! — ‘ oy eg Hs) oo. 


e ai i] thei ane bast teeta? “ eeuds baw eeu beet 13) pak 
ot getudintaos aoltibnoo aint .noitibnoa sipotoubyd ong oe ne 
ae baa ,aottoupotg tnemibee .noteotw: al onitiveer Venus av) cegome | 
pandeisiaw sat to ineare4 Se gonie sonlboot} Qey voHeUpeyy wt ae6vIInh 
“olism. ¢ ef noitiones gipolosbyd eft to tramaven cet etal testo? af. 

| or ee , {Boer di 


yltong Io etelanoo miaiq boolt edt te jagotee ws petsnviee nA | 

anaiiue toibne slit been doldw elloew bentetb yinaog Sieh ‘iia 
spool? ¥O qoltoubes noi toaubowg emutesq bane Gots mumitqe oO sonia 

vilssiaoneos opsnist) eidt exam biveow Tmemevorcgal. lonnedo emoe baw pret 

yo? sone eel > etaupans ebiverg eisaneds pnitcixe wilsvened .oldiese? 
yetew .yetew notteoliii 767 been insieqge onal Ssont ghteltuo ott 

a BABE st “‘tngeong, figuesi+ tem ad ABO 9eu ie? rereneg bs > Noa taear® ha 


hapsneh antes ASM Lue. Lees 3 


ayn eff of noltulce a caidees need aed atiivesméA to eanasen’ oat 
eyed alsioitie eogliiV .3S2) senile emeldoiq yiqque Yetaw tock 
“wwe ef vowens ott fedd teste!) io nolalvid off? ent yd dbeetvos. ngod 
bas betiail ef stew [tow te ylqaue tnogeng oT saps rote “etow son} | 
bextisvenin ytdgid vo Sntand anh inoue: ton aio allow lonoltibse | 97 
etn say > 


rv ai raniidiche vhaneatne Be: wotatiiont Aol feor0e% botapeiantut | a 
ose euivorg bluew asitilios? cogent jo eau beteqiolina — «Ott to eet f 
‘eee anweo4 $nean ibe. edt oF Sas vedere ter: me iaiagosite! iemeoasdns simon | | 

sepa H - ih 


sontdel) monte of botimil ai verterstow art. saalin antders otidpA a 
ie9bs3. baa to etyiens io aol tony) efit 1woled snob at gaidelt tear | 
miso pentsrlo gan Atuont tne iy tefenoo getotsa ani-ige yite3 | epee 
qooq viletensg, 21 neil oniiienmue .deitiso beodelevere bas etd ; 
wistudiNd ons ngeviequ .Mete iow ent. no stooq of pantines al bre. 

edt diiw emeotte or, 0 wien. toattimetal oat yd betinil ai gnidely © 
Sirhiaaleidi worn ia Biers bia deaic>> 


" Pu i) 
" / as 


e 4 [it 


epee ace diay at | aed: tarenet eee mote alee nod ioe 
ot pee he bacco h enh wd vsoval yogeal - hee 


TABLE I 


ESTIMATED AVERAGE ANNUAL FLOOL 


FEDERAL VALLEY ‘JATERSHED, OHI 
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PHYSICAL POTENTIAL FOR MEETING NEEDS 


The area has an average annual rainfal! of 4! inches which 
yields 14 inches of annual runoff. This rainfall and runoff, if 
properly managed, is sufficient for all foreseeable future needs. 


There are several potential reservoir sites within the water- 
shed. Structures installed at the most economically feasible sites 
would do much toward eliminating the flooding problem. However, in 
order to provide protection for Amesville and Sharpsburg against a 
storm having a recurrance interval of 100 years, channel improvement 
is required. Due to small channel capacities in some of the agricul~ 
tural reaches, channel work would be necessary to carry structure 
outflow and runoff from uncontrollable areas, 


Potential reservoir sites would meet the storage requirements 
for municipal water and recreation. In addition, storage for low 
flow augmentation, quality control, and other beneficial uses, either 
in or outside the watershed would be available. 


Erosion and sediment damage should be reduced. This can be 
done by tmproving and increasing soil cover on both open fand and 
woodland. Mine spoil exists and should be revegetated. ost of 
the forest land has a medium to high potential to improve hydrolog= 
ically. This potential can be realized with proper protection and 
management. 


Contour strip cropping, supplemented by grassed waterways and 
diversions, could materially reduce runoff thereby minimizing erosion 
and sediment damage. Runoff from permanent pastures could be reduced 
by reseeding, liming and fertilizing and managed grazing programs. 


LOCAL _INTEREST_IN PROJECT DEVELOPMENT 


This watershed is in three soi! and water conservation districts 
- 56 percent in the Athens District, 32 percent in the Morgan Dis= 
trict, and !2 percent in the \Yashington District. The application 
for planning assistance under the Watershed Protection and Flood Pre= 
vention Act, Public Law 566, was signed by the supervisors of all 
three districts. The application was also signed by the Boards of 
County Commissioners of Athens, Morgan, and Vashington Counties, 
the Hocking Conservancy District, and the Village Council of Ames- 
ville. The proposed project has the indorsement of local farm organ=- 
izations, county agricultural extension agents, township trustees, 
civic clubs, county school superintendents, vocational agriculture 
teachers, sportsman organizations, and county and state highway de- 
partments. 


The Hocking Conservancy District has lega! authority to meet 
the needs for project action in the watershed. 
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The Ohio Department of Natural Resources, after a study of 
the watershed and review of the PL=566 Application, has recommenc= 
ed approval for further study through a preliminary investigation 
by the Soi! Conservation Service. 


There are 652 farms entirely or partially within the watershed. 
Total number of soi! and water conservation districts cooperators 
is 1S2. This represents 28 percent participation. 


WORKS OF HAPROVEMENT FOR POTENTIAL DEVELOP/ENT 
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Land Treatment Measures 


About 25 to 30 percent of the upland cropland needs contour 
strip cropping. fAiuch of this land is now in the Conservation Re= 
serve or the Feed=grain Program, Diversion channels are needed to 
protect bottom tand from upland runoff. Grassed waterways are 
needed as protection for most of fhe upland cropland. About 75 per- 
cent of the permanent nastures need treatment with lime and ferti- 
lizer; 15 percent of this acreage needs reseeding. 


Fire is not a serious problem in the forest land but continued 
protection is basic and essential to derive the maximum benefits 
from all watershed protective measures. 


Tree planting is needed to establish an adequate protective 
cover on some abandoned agricultural lands and strip, clay, and 
gravel mine areas. Some of the poor oak sites need reinforcement 
planting to provide adequate stocking. 


Logging roads, skid trails, and mine roads should be properly 
located and maintained for erosion control. Protection of forest 
land from domestic livestock grazing is needed on parts of the water— 
shed; wildlife would also benefit from such protection. 


Stand improvement practices which would improve hydrologic con= 
difions are needed on a farge part of the forest tand to establish 
and develop desirable species and to maintain favorable stocking and 
stand conditions. Wildlife habitat preservation and development 
would also improve the hydroloaic aspects of the watershed. 


Structural Measures 


A total of §2 potential floodwater retarding structure sites 
were examined during this investigation. One site was discarded due 
to ifs location in the flower end of the watershed and its high cone 
struction costs. The remaining potential structures could provide 
the desired flood protection for the most of the watershed. However, 
channel improvement is needed to provide |00-year flood protection 
for the villages of Amesville and Sharpsburg in addition to three= 
year protection for three of the agricultural reaches. The struc- 
tures could control about 33,700 acres or 36 percent of the watershed. 
All sites have potential multiple purpose use. 
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The {00-year flood prevention channel obtained through channel 
improvement could include 3,000 feet at the lower end of reach #5 
and would extend into reach #34 to the point at which backwarcr would 
no fonger flood Amesville. The lower 1,500 feet of both reaches #1 
and #2 would likewise require a 100 year channel for protection at 
Sharpsburg. The upper end of reach #3 must also be enlarged to pre- 
vent backwater from flooding Sharpsbura. Reach #7 and the lower end 
of reaches #3 and #4 need improving to provide three-year agricultural 


protection, 


In addition to floodwater retarding storage, Structure Site Nos. 
3 and 4 could provide additional storage for recreational purposes. 
These structure sites would have a recreational surface area of 100 
acres and 300 acres, respectively. Basic facilities would provide 
for power boating, picnicking, fishing, swimming, sightseeing and 
camping. Included in these facilities are roads, trails, and sani- 
tary provisions. 


The recreational pool at Structure Site No. 3 could provide 
Amesville with the desired surface storage for water supply. An 
amount of 200 acre feet was used in the cost allocation, 


The population projection for Appalachian Economic Sub=-Region @ 
shows increases as follows: I°S0 — 35.5%, 2000 = 83.4%, and 2020 - 
137.6%. The projections used for Amesville were estimated to be in= 
creases of 27, 63, and [00%respectively. The projected population 
for Amesville would be estimated as follows: from 1960 — 275, 1960 - 
350, 2000 = 450, and 2020 = 550. 


The other nine sites have the potential of providing 14,500 acre 
feet of beneficial storace for stream flow augmentation, pollution 
control, or other future water resource needs in addition to the flood 
prevention storage. The amount of beneficial storage for each site 
was limited by the estimated average annual net water yield of the 
controlled area, Beneficial storage amounted to approximately seven 
inches, For more specific information on the above=mentioned poten= 
tial sites, see Tables I}! and 111 and the watershed map. 
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NATURE AND ESTIMATE OF COSTS OF WiAPROVEMENTS 


The basis for estimatine the costs of notential structural im- 
provements was obtained from a stace storace curve develoned from 
a 7s minute USGS Quadrancle sheet. Crest of the emercency snill- 
way was set to provide flood storaae for 2,¢ inches of runoff, De- 
Sicn and freeboard elevations were determined ov a modification of 
the ranid routing procedure develoned dy the $,C,S. Recional 
Technical Service Center at Unner Darbv Pennsvivania., estimated 
cost of each notential structure was DSased on a unit cost ner cubic 
vard of earthfill taken from the 1955 unit cost curve. The curve 
was plotted from the total bids of actual contracts awarded for 
watershed structures in similar land resource areas. A 20 rercent 
contineency was addec to the estimated cost to obtain construction 
cost of each structure, Channel imnro.ement costs were based on 
the difference in channel sizes of the evistine surveved cross 
sections and the size required for the desired protection, 


Installation service cost was in accordance with cost records 
from the Soil! Conservation Service files for similar structures 
built in the last ‘ive vears, 


Easement costs were 5ased on Jocal poronerty values and from 
observations tn the field and from elevations based on the USGS 
Suadrancle sheets, For the level of develonment to meet identi‘ied 
needs, $12¢,000 was included for relocatina and raising nudlic roads, 
$159,000 for relocatine or weicnting pipelines, £238,000 for build 
ings, and $37S,800 for land easements, 


Oneration and maintenance costs ‘or the Il structures and 
channe! improvement were estimated to De $50,000 annually. 


For the multisurnose structures, the Use of Facilities ‘tethod 
wes used to determine allocated joint costs between ourposes, Cost 
of administering the con‘ract was estimated to be three per cent of 
construction costs. See Tadles IV, V, and VI for cetails. 
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PTAGLE 1V 


STIMATED STRUCTURAL COST 
FEDERAL VALLEY WATERSHED, OHIO RIVER SASIN 


(Level of Development to izeet Identified Needs) 


Amount Estimated 
item Unit Planned Total Cost 
(Dollars) I/ 
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STRUCTURAL jAEASURES: 


Construction 
Floodwater Retardinc Str. No. 9 882,500 


Wulf inte Purpose Structures 


FP & \fater Sunoly &% Rec, NO. | 270,400 

FP & Recreation Ne. | 514 200 
Channel Imorovement Mite 14 245, 800 
Subtotal i, 712,990 
Installation Service 548, 50G 
Land Easements & R. \i, 880,900 
Administration of Contracts 50,600 
TOTAL STRUCTURAL iAEASURES 3,192,900 
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TABLE VI 


COST. ALLOCATION 


FEDERAL VALLEY \JATERSHED, OF IO RIVER BASIN 


{Level of Development to iieet Identified i'eeds) 


(Seliarsi ji/ 


eae eo \ sereed ner ay | 
liem Prevention Recreation 
Sinete Bur onan TOF Se UAGen Rk ceon ee aa haat 
Structure {lo. DE ees es 
5s : 2 24 500 ~ 
4 ig 5 141.900 = 
5 - 6 151,700 - 
: - F 131.500 = 
- 8 185,300 = 
i . 9 171,500 = 
10 rir, 700 = 
™ = 1! 207 3500 = 
Multiole Pursose 
Structure i!o, % 85,400 105.200 
Basic Facilities 1S ,000 
Structure No, 4. 134,000 313.700 
Basic Facilities 220, 100 
Channel lmprovement £32 .5C00 
TOTAL 2-2T4 200 885.000 


i/ Price Sase 1965 
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171,300 


117.700 
207.300 


307,300 
151,000 


£97,700 
220, 100 
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TADLE VIR—A 


COST ALLOCATION 
FEDERAL VALLEY WATERSHED, O!'10 RIVER BASIN 


(Full Develonment Potential) 


(Oottars) 1/7 


Additional 
Beneticial 
Flood Water Storace 
}iem Prevention Recreation Sunnly Available Total 


Multiple Purpose: 


Structure i'o, i Ser Oe) ~ ~~ 20° . 000 441. 100 

2 165,°00 - ~ Or cO0 552). eu 

# S 3,400 195, 200 50, 700 ve 307,500 

Basic FaciJities 151,000 1S} O00 
Structure No, 4. 184,000 coe. MU) = ~- A497 700 
Sasic Facilities 220,100 220 100 
structure wo, 5 98,200 = ~- 230,800 329,700 
‘ ' é 35.500 = = 194. 200 273.500 

a Y 83,000 - ~ 205. 4.00 293. 400 

- 8 125,000 - = 292. 4.00 420,400 

9 84,900 = = 195 , 200 263, 100 

# JO 80. [00 - - {88,000 258 , S00 

iH é HI 115.000 - = 27}, 300 507, 500 
Channel Imorovenent £52,500 = = ~ 452,500 
TOTAL bad7 5¢600 888 , 000 30, 700 2.248; 900) | A815 5200 


l/ Price Base 195 


February 1957 
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EFFECTS AND ECCNOMIC FEASIBILITY OF POTENTIAL DEVELOPMENT 


Average annual flood damage reduction benefits were estimated 
to be $51,180 from structural measures and $1,883 from land treat= 
ment. Land enhancement to agriculture, including-more intensive use 
and some changed land use, was estimated to provide benefits of 
$12,500, 


Minimum basic facilities for recreation were figured for struc= 
ture Site Nos. 3 and 4, Average annual use was estimated af 110,000 
visitor=-days, A benefit rate of $1.50 per visitor-day was assigned, 
After discounting, the average annual benefit would be $154,770, 
The development of additional water storage facilities will increase 
recreational use of the surrounding land. This will have an impact 
on the management and protection of fhe area, 


Water supply benefits from Structure Site No. 3 were estimated 
to be $1,960 annually. This is based on the assumption that a [3:1 
basis would be used between annual costs and annual benefits. 


Direct redevelopment benefits were used in the evaluation and 
were estimated at $46,380. This includes 30 percent of the consfruc- 
tion costs and 50 percent of operation and maintenance cost (both 
are on an annual equivalent basis). Other national secondary bene= 
fits were not evaluated. Criteria for estimating these benefits 
were not available. They will be provided later by the Corps of 
Enaineers. 


Local secondary benefits would be $26,130 annually. 


The ratio of average annual benefits to average annual cost for 
af! works of improvement, including primary and secondary benefits, 
would be 2.4:t. The benefit cost ratio excluding focal secondary 
benefits, would be 2.,2:1, 

Summary of benefits, costs and comparisons are listed in the 
attached TABLES VII AND VIII. 


With the level of improvement described, the villages of Ames=— 
ville and Sharpsburg would have |00-year flood protection in the 
developed areas. A three year level of protection would be provided 
for agricultural reaches. 


For present conditions, the three-year flood would inundate |[,050 
acres and the [00-year flood would cover 2,820 acres. \/ith the level 
of development described in this report the amount flooded would be 
60 and 2,330 acres, respectively, for a three-year and a |00-year 
flood. 
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ALTERNATE OP ADDITIONAL POSSIBILITIES 


Three large structure sites in the lower end of “ne watershed 
were not included in this report due to small amount of f !ood= 
water damage below them. These sites, however, could be de= 
veloped for recreation, fish and wildlife, or other beneficial 
purposes, 


The cost of multiple purpose Structure Site No. 4 was greatly 
affected by a pipe fine in the upper end of the pool. Further 
study might indicate a smaller pool to be more economical. 

The sife may be more favorable as a fish and wildlife reser- 
voir. 
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